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ABSTRACT 



A combined litbographic/flexograiitiic printing process hav- 
ing a plurality of successive printing stations for panting 
color images on a substrate in a continuous in-line process. 
One of the stations prints a first color image using the 
flexographic process and at least one of the successive 
printing stations prints a second color image over the first 
color image using an offset lithographic process in the 
continuous in-line process. 

41 Claims, 1 Drawing Sheet 
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COMBINED LrrHOGRAPmC/ 
FUEXOGRAPmC PRINTING APPARATUS 
AND PROCESS 



BACKGROUND OF THE INVENTION 

1. Held of the Inventioii 

The present invention relates in general to printing 
machines and processes and in particular to a combined 
lithographic/flexographic in-line printiag apparatus and pro- 
cess. 

2. Description of Related Art 

As used herein, the following terms have the meanings 
indicated: 

ANILOX ROLLER 

A steel or ceramic i'tiIc metering roller. Its surface is 
engraved with tiny, uniform cells diat carty and deposit a 
thin, controlled laver of ink film or coatins material onto the 

plate. In [flexo] flexographic presswork, anilox rollers transfer a controlled 

ink film firom the rubber plate (cr rubber-covered roller) to 

the web to print the image. Aidlox rollers are also used in 

remotstenable glue units and to create '*scratcfa-and-sni£f*^ 

perfume ads. 

ANILOX SYSTEM 

The inking method commonly employed on flexographic 
presses. An elastomer-covered fountain roller supplies a 
controlled ink film firom the ink pan to the engraved meter- 
ing roUec After ink floods the metezing roller, the fountain 
roller is squeezed or wiped usually with a doctor blade to 
remove the excess ink. The ink that remains on the metering 
roller is then transf ezred to the rubber printing plate. 
COATER 

A device wi& a pan to contain the coating material* a pan 
roller partially immersed in the coating mateiial contained in 
the pan, and a coater roller to meter off a uniform film of the 
coating material and apply it to the printing plate. 
COATING 

An unbroken, dear film applied to a substrate in layers to 
protect and seal it, or to make it glossy. 
FLEXOGRAPHIC INK 

A quick-drying, fluid ink that is highly voIatQe or an ink 
that can be water based and nonvolatile. 
FLEXOGRAPHY 

A method of rotary letterpress printing diaracterized by the 
use of flexible, rubber, or plastic plates with raised image 
areas and fluid, rapid-drying inks. 
HALFTONES 

Dot-pattern images that have the appearance of 
continuous-tone images because of the Uxnited resolving 
power of the human eye. This limitation accounts for an 
optical illusion; small halftone dots, when viewed at the 
normal reading distance, cannot be resolved as individual 
dots but blend into a continuous tone. 
LITHOGRAPHIC PLATES 

A lithographic plate is precoated with a li^t-sensitive ot 
, otherwise imageable coating, and the separatioa between the 
image and nonim^e areas is maintained chemically. The 
image areas must be ink receptive and refuse water and the 
nonimage areas must be water receptive and refuse ink. Tlie 
wider the difference maintained between the ink receptivity 
of the image areas and the water receptivity of the nonimage 
areas, the better the plate will be, tiie easier it will run on the 
press, and, consequently, the better the printing. There are 
several types of lithographic plates. The plate is an image 
^j^yriffT that is said to be planographic, or flat and smooth. 
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LTTHOGRAPHY 

A printing process in which the image carrier or plate is 
chemically treated so that tiie image areas are receptive to 

ink-, 

5 OFFSHT PRINTING 

An indirect printing method in whicdi the iniced image on 
a press plate is first transferred to a rubber blanjcet, that in 
turn "offsets" the inked impression to a press sheeL In offset 
lithography, the printing plate has been phoCocfaemically 

10 treated to produce image areas receptive to ink. 
SLURRY 

A water suspension of fibers or the suspension of pigment 
and adhesive used to coat papers, it may also include a 
suspended metallic material such as unifoim-sized metal 

15 particles or nonuniform-sized metal particles. 
ULTRAVIOLET INKS 

Printing inks containing an activator that causes the 
polymciization of binders and solvents after exposure to a 
source of ultraviolet radiation. 

20 Offset lithography is a process that is well known in the 
art and utilizes the planogr^hic method. This means that the 
image and nonprinting areas are essentially on the y^tnM? 
plane of a thin metal plate and the distinction between them 
is maintained chenoically. There are two basic differences 

25 between offset lithography and other processes. First, it is 
based on the principle that grease and water do not mix. 
Second, the ink is offset firom the first plate to a rubber 
blanket and then fcom the blanket to a substrate on whi(^ 
printing is to occur such as paper. 

30 When the printing plate is made, the printing image is 
made grease receptive and water repellant and the nonprint- 
ing areas are made water receptive and ink repeUant. The 
plate is mounted on the plate cylinder of the press which^ as 
it rotates, comes in contact successively with rollers wet by 

55 a water or dan^ning solution and rollers wet by ink. The 
dampening solution wets the nonprinting areas of the pUte 
and prevents the ink fom wetting these areas. The ink wets 
the image areas which are transferred to the intermediate 
blanket cylinder. The inked image is transfexied to the 

40 substrate as it passes between the blanket cylinder and the 
impression cylinder. IVansf eixing the image from the plate to 
a rubber blanket before transfer to ^e substrate is called &e 
offset principle. 

One major advantage of the offset pxinc^le is that the soft 

45 rubber surface ofthe blanket creates a clearer ia^ffessloa on 
a wide variety of paper surfaces and other substrate mate- 
rials with both rough and smooth textures with a minimum 
of press preparation. 

Offset lilhogr^>hy has equipment for short, medium and 

so long runs. Both sheetfed and web presses are used. Sheetfed 
lithography is used for printing advertising, books, catalogs, 
greeting cards, posters, labels, packaging, folding boxes, 
decalcomanias, coupons, trading stan^is, and art reproduo' 
tions. Many sheetfed presses can perfect (print both sides of 

55 the paper) in one pass through the press. Wdb offset is used 
for printing business fcnns, newspapers, pre{ainted news- 
. , paper inserts, advertising Uterature, catalogs, long-nm 
books, encyclopedias, and magazines. 

In offset lithography, the mbber blanket surface conforms 

60 to irregular printing surfaces, resulting in die need for less 
pressure and preparatiooL It has improved print quality of 
text and halftones on rou^ surfaced pi^Mrs. Further, the 
substrate does not contact the printing plate thereby increas- 
ing plate life and reducing abrasive weax: Also, the image on 

65 the plate is right for reading rather than reverse reading. 
Innally, less ink is required for equal coverage, drying is 
speeded, and smAidging and setoff are reduced. Setoff is a 
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condition that results when wet ink on the surface of the 
press sheets transfers or sticks to the backs of other sheets in 
the delivery pile. 

Thus, in summaiy, conventional lithographic offset print- 
ing machines or presses comprise one or more image 
printing stations each having a printing roller or a plate 
cylinder to which is fastened a thin hydrophilic, oleophobic 
printing plate having image areas which are oleophilic and 
hydrophobic and background areas which are oleophobic 
and hydrophilic. The plate surface is continuously wetted 
with an aqueous damping solution which adheres only to the 
background areas and inked with oleo-resinous inks which 
adhere only to the image areas of the plate as wet ink. Hie 
inlr is offset transferred to the rubber surface of a contacting 
blanket cylinder and then retransferred to the receptive 
surface of a copy web or a succession of copy sheets, such 
as p^er, with an impression cylinder and the ink air dries by 
oxidation and curing after passing through a drying station. 

It is also known to provide the printing machine with a 
downstream coating station having a blanket roller associ- 
ated with a coating application unit for the ^plication of an 
overall protective coating over the entiFe printed area of the 
copy sheets or web. 

It is known to apply pattern coatings of protective com:- 
position by means of blanket roUs by cutting into the rubber 
surface of the blanket to create raised or relief surface areas 
which selectively receive the coating composition firom the 
application roll for retransfer to selected areas of the copy 
sheets in form of pattern coatings. See U.S. Pat. No. 4.796, 
556. 

Lithographic inks are formulated to print firom plano- 
graphxc surfaces which use tiie principle that grease and 
wato* do not xiux. Lithographic inks are generally very 
strong in color value to compensate for the lesser amount 
applied. They are among the strongest of all inks. The 
average amount of ink transferred to the paper is about half 
that of letter press because of the double split of the i nk film 
between the plate cylinder and the blanket cylinder and the 
blanket cylinder and the substrate on the impression cylin^ 
dec 

Problems occur in the offset UXhogrspbic process when 
atteiiq>ting to print certain colors such as white and in 
particular white on o&er colcrs such as yellow because the 
color white wiU be faint and not sufficiently strong. In such 
cases, the sheet or paper or substrate requiring the white ink 
usually has to be run through the same printer several times 
before the white becomes sufficiency strong. 

Further, such colors are not generally printable in an offiset 
litho^aphic printing process. This means that the sheets or 
substrate must be removed and transfeired to a second type 
Gf machine using the flexographic process to apply greater 
amounts of ink in successive printing runs to achieve the 
desired print quality. 

A like situation occurs with the printing of sluxry-type 
ma»f»ri i ^|jy such as **scratch-and-snifi** materials which is a 
liquid vehicle with a skury containing an encapsulated 
essence. Such liquid vehicles, because of the nature of the 
slurry, must be printed with a flexographic process because 
the aniloK roller can supply greater amounts of ink to the 
flexo plate on the plate cylinder. 

Again, when a liquid vehicle with a slurry having sus- 
pended material herein such as metallic paitides is to be 
printed, an offset lithographic process cannot be used with- 
out the mixing of the aqueous solution with metaUic inks 
which cause a dulling of the image. Further, the above- 
mentioned double split of the ink film adds to the dulling of 
the image. Therefore, to achieve desired results, the printing 
must take place with a flexographic printing machine. 
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Thus, liquid opaque coatings or inks such as white colored 
ink, scratch-asd- sniff vehicles, and sluiries with metal par- 
ticles do not achieve desired resiHts when printed in an offset 
lithographic process and must be transferred from the offset 

5 lithographic in-line machines to a separate machine for 
printing in a separate run. 

Such requirements not only hinder the speed of the 
printing process but also require additional time and thus 
increase the cost of the printing. 

10 Jt would be advantageous to have a continuous in-line 
process in which not only offset lithographic printing could 
take place but in which, in the same in-line process, liquid 
printing vehicles including opaque coatings, such as white 
ink, and slurries containing enc^>sulated essences or metal- 

15 lie p»artlcles could also be printed and dried not only before 
the printing of the offset lithc^aphic inks but also in which^ 
after the liquid opaque coatings have been applied, an 
overcoating could be applied to the printed liquid vehicle 
image using the lithographic process in the continuous 

20 in-line process. 

SUMMARY OF THE INVENTION 

The present invention provides f<x a continuous in-line 
printing process having a phuali^ <^ successive psinting 

^ stations for printing color images on a substrate. At least one 
of the stations prints a liquid vehicle image on a substrate 
with an opaque coating using Ifae flexogr^hic process and 
at least one of the successive printing stations printing a 
second color image over the Equid vehicle image on the 

^ printed substrate using the lithographic process in the con- 
tinuous in-line process. 

In the novel inventive system, a single in-line continuous 
printing process is used. One of the stations may print a- 
liquid vehicle image on a substrate that contains a slurry 
with an encapsulated essence therein utilizing the flexo- 
graphic process. Another one of the stations may apply an 
overcoating over the liquid vehicle image on the printed 
substrate using a Uthogr^hic process. Still another of the 

^ stations may print an aqueous-based vehicle image including 
a suspended metallic material therein using the flexographic 
process to form a metallic coating and thereafter at least one 
of the successive printing stations prints a color image over 
the aqueous-based vehicle image using the liSfaogr2^>hic 

^2 offset process in the continuous in-line process. 

Whenever a station is used for flexogr^>hic printing, a 
flexographic plate image is placed on the blanloet cylinder 
for receiving the liquid vehicle and transfexiing the liquid 
vehicle to the imfs-ession cylinder for printing. An anilox 

5Q roller is associated with the flexograpfaic plate for siq^plying 
the liquid vehicle which may be an aqueous-based vehicle. 

In addition, in such case, a high-velocity air dryer is 
associated with the impression cylinder of one or more of Uie 
printing stations where the printing on the substrate is 

55 occurring to assist in drying the ink or liquid vehicle printed 
on the substrate while it is on or near the impression 
cylinder, before the substrate arrives at the next successive 
stadon for additional printing, or before printing occurs at 
the next successive station. 

60 Thus, if a liquid vehicle such as white ink is to be printed, 
it is printed with a flexograpfaic process which deposits a 
greater amount of ink on the substrate, the ink is dried with 
a higli-velocity air dryer while the substrate is on or near the 
impression cylinder and prior to the substrate being received 

65 by the next successive station. If desired, at die next suc- 
cessive stadon the printing of the white liquid vehicle may 
again take place thus ensuring the desired intensity of 
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whiteness on the substrate. Subsequently, at the next suc- 
ceeding station a printing may take place on top of the white 
printing and such printing may continue at the remaining 
successive stations. 

Thus, it is an object of the present invention to provide a 
plurality of successive printing stations for printing color 
images on a substrate in a continuous in-Une process and in 
which some of the stations print using the flexographic 
process and other of the stations print utilizing the offset 
lithographic pro<:«ss. 

It is also an object of the present invention to print an 
aqueouS'based vehicle image including a suspended metal- 
lic material therein using the flexogr^hic process at one 
printing station and at least one successive printing station 
printing a color image over the aqueous-based vehicle image 
using a lithograpliic process in a continuous in-line process 
or placing an overcoating over the aqueous-based vehicle 
image using the flexogr^hic process and then printing at 
successive stations using the Lithographic process. 

It is yet another object of the present invention to provide 
a continuous in-line printing process in which one of the 
stations prints a liquid vehicle image on the substrate with a 
slurry containing an enc«q>sulated essence using the flexo- 
gr^hic process and at least one of the successive printing 
stations applies an overcoating over the liquid vehicle image 
on the printed substrate using the offset lithographic process 
in a continuous in-line process. 

BRIEF DESOUPnON OF THE DRAWINGS 

These and other features of the present invention will be 
more fully disclosed when taken in conjunction with the 
foUowing DETAILED DESCRIFTION OFTHE PRESENT 
INVENTION in which like numerals represent like elements 
and in which: 

FIG. 1 is a schenuitic view of a prior art offset lithography 
printing station; 

FIG. 2 is a generalized depiction of a printing station that 
may be used either as an offset lithographic station or a 
flexc^^hic printing station and illustrates how the station 
may be converted from an offset lithogr^ihic station to a 
fiexographic station; and 

FIG. 3 illustrates the continuous in-line process of the 
present invention con^sising a plurality of printing stations, 
each of which can be converted firom an offset lithographic 
printing station to a fiexographic printtng station as well as 
a final coating station. 

DETAILED DESCRIPTION OF THE PRESENT 
INVENTION 

FIG. 1 is a schematic representation cf a well-known 
offset lithography pdnting station 10 having a plate cylinder 
12, a blanket cylinder 14, and an in^ession cylinder 16. The 
printing Tnedium or substrate, suc^ as paper 20 either in 
sheet form or web, is fed over the impression cylinder 16 In 
printing contact with the blanks cylinder 14 to receive the 
image and then passes over the papa* transfer cylinder 18 
wilfa the image printed thereon. An inking system 26, well 
known in the art, transfers the ink firom the ink supply to the 
plate cylinder 12. This is a typical offset lithography printing 
station. 

As disclosed in U.S. Pat. No. 4,796,556, offset litiio- 
g^^hic printing naac^ines generally have a plurality of 
in-Hne liquid s^lication stations at least one of which is an 
ink- image printing station for printing lithographic ink 
images on to suitable receptive copy sheets. The final 
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downstream, liquid application station is a coating appUca- 
tion station for printing a protective and/or aesthetic coating 
over selected portions of or over the entire ink-image printed 
suiface of the copy sheets and can also be used to print 

5 metallic coatings cr siuny. As stated in U.S. PaL No. 
4,796,556, two liquid application stations are shown, the 
latter including a coating apparatus and the first station being 
a conventional offset image printing station. The coating 
application printing station is one that can be modified to 
convert it either permanently or intermittently to a coating 
station from an offset lithographic station. . 

Such a station is illustrated in FIG. 2 herein. The station 
30 con^^es a housing 32 which includes therein a plate 
cylinder 34 that is fed with an ink system of rollers 36 that 

1^5 take ink team an ink supply 38 and transfer it to the plate 
cylinder 34. A blanket cylinder 40 is in ink transfer rela- 
tionship with the plate cylinder 34 and the imj^ssion 
cylinder 42 where the image is transfenred to a substrate 
passing between blanket cylinder 40 and impression cyJin- 

20 der 42 as blanket cylinder 40 rotates in the direction of arrow 
52. This is a conventional offset lithographic printing sta- 
tion. When it is desired to convert that station into a coater 
station, the coater apparatus 43 has a coater head 44 includ- 
ing a supply of liquid coating and an anHoK roller 46 that can 

25 be moved such that it can be in contact with either the 
blanket cylinder 40 for direct printing or the plate cylinder 
34 for offset printing. In this case, the ink rollers 36 for the 
lithographic system are removed firom engagement with the 
plate cylind^ 34 in a well-known mannei: The coater unit 43 

30 includes a motor device 45, an arm 47» and a pivotal 
connection 48 that coimects the coater head 44 with the 
remainder of the assembly. 

As stated previously, the offset lithographic machine of 
FIG* 2 is converted as shown therein to a coater that is used 

35 only in the last stage of an in-Hne printing process. It has not 
been able to be used in stages other than the last printing 
station because ink that is placed on the blanket cylinder 
by means of an anilox roller is stili wet when it arrives at the 
subsequent stations^ thus causing smearing of the printed 

40 material and causing a general impossibiUty ci£ printing 
other information thereon. However, applicant has modified 
the station shown in FIG. 2 by the addition of a highr velocity 
air dzyer 50 that is associated with the impression cylinder 
42 directly after the ink is transferred from the blanket 

45 cylinder to the substrate on the impression cylinder. Thus by 
using flexographic inks, or aqueous coatings which are 
naturally quick-drying inks, and the high-vdodty air dryer 
50 located at the point where the ink is applied to the 
substrate on the inqx-ession cylinder, the ink is sufficiently 

50 dried when it passes to the next station that further printing 
can take place on the printed substrate: 

Urns, as shown in FIG. 3, a conventional in-line offset 
lithographic printing machine 52 is shown having an appar 
ratus to feed paper into &e said machine, referred to as a 

S5 feeder 54, printing stations 56, 58, 60, 62, and 64 and a 
coating station 66. A delivery station 68 receives the printed 
material or substrates. Thus there are a plurality of succes- 
sive printing stations 56, 58, 60, 62, and 64 for printing color 
images on the substrate in a continuous in-line process. Any 

60 one of the printing stations 56-64 can be modified as 
generally shown therein and as illustrated in FIO. 2 to print 
a first color image using the flexograpiiic process. The 
succeeding printing stations can then print a second color 
image over the first color image ushkg the lithogr^^c 

65 process in the continuous in-line process. As illustrated in 
FIG. 2, the flexographic process (Hinting station includes the 
blanks cylinder 40 and the inqxression cylinder 42. A 
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flexographic plate 41 oq the blanket cylinder 40 has an 
image thereon for receiving the first color from the anilox 
roller 46 and transferring that first color image to the 
impression cylinder 42 for printing on the substrate. The 
high- velocity air dryer 50 thus dries the flexographic inlr on 
the substrate and passes the substrate to the subsequent 
printing station. Thus in FIG. 3, station 56 may be modified 
as generally shown therein and as illustrated in FIG. 2 and 
a flexographic ink can be printed thereon at station 56, dried 
by the high-velocity air dryer 50, and coupled to subsequent 
in-line stations 58--64 for further printing a second or more 
color images over the first color image using the offset 
lithographic process in a continuous in-line process. The 
flexographic printing station shown in FIG. 2 may print a 
liquid vehicle image on the substrate with a sluny contain- 
ing an encapsulated essence. At at least one of the successive 
printing stations 58—64 an overcoating may be ^plied over 
the liquid vehicle image on the printed substrate using the 
flexographic process in the continuous in-line process. The 
overcoatLQg may be an aqueous overcoating, or an ultravio- 
let overcoating. In addition, the substrate may be a sheet or 
a web 20 as illustrated in FIG. 1 or it may be single sheet fed 
in the continuous in-line process from the stack sheets 
shown at 54 in FIG. 3. 

Further, the modified flexographic printing station 30 
shown in FIG. 2, as stated previously, may be any one of the 
stations 56-64 in FIG* 3, and as illustrated by stations 56 and 
58, and may print an aqueous-based vehicle image including 
a suspended metallic material therein using the flexogr^blc 
process to form a metallic coating. Again, after it is dried by 
the high-velocity air dryer 50, it may be passed to one of the 
successive (Hinting stations for printing a color imagic over 
the aqueous-based vehicle image using the offset litho- 
graphic process in the continuous in-line process. The sus- 
pended material may include uniform-sized metal particles 
to form the metallic coating or it may include nonunifcxm or 
multiple-sized metal particles to form the metallic coating. 

The present invention is especially useful when a liquid 
opaque coating must be printed such as a white color ink. In 
that case, it may be desirable to have both stations 56 and 58 
modified as shown in FIG. 3 and as illustrated in detail in 
FIG. 2. In such case, the anilox roller 46 at each station 
delivers the white ink in the same pattern to the flexographic 
plate 41 on the blanket cylinder 40 for transfer to the 
substrate on the impression cylinder 42. As die substrate 
passes the high-velocity drying station 50, the ink is dried 
and the second station may again print the same white 
pattern on the substrate to increase the quality of the white 
ink appearance after it is applied to the substrate. 

Thus, the station or stations that are converted to flexo- 
graphic printing stations may have an ink-providing means 
46 at the printing station for applying a flexogr^hic ink to 
the blanket cylinder to form the image. A substrate receives 
the flexograf^c ink image transfer &om the blanket cylinder 
and at least one subsequent printing station in the in-line 
process receives the image-printed substrate and prints an 
additional coated ink image on the substrate on top of the 
flexographic ink image using offset lithography. The addi- 
tional colored ink images that can be printed on top of the 
flexographic ink images can be conventional lithographic 
inks or wateriess inks. 

Further, the colored ink images may be printed with 
halftone screening processes. The fiexogr^hic ink image 
and the colored ink images may also be printed in solids 
and/or halftone printing plates in sequence and in registry in 
successive printing stations to produce a multicolored image 
on the substrate. Further, the printing ^paratus may include 
a sheetfed press or a web press. 



• 
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In the present inventioni at least one of the flexographic 
printing stations prints an image with liquid vehicle slurry 
containing an encapsulated essence. In another embodimeat, 
at least one of the printing stations piints an image with a 
3 water-based liquid vehicle containing suspended p>articles 
that are either uniform or noauniform in size. The suspended 
particles may be metallic particles up to substantially 16 
microns in diameter. 

The present invention may also use the metallic colos- 
printing process as disclosed in commonly assigned U.S. 
Pat. No, 5370,976 incorporated herein by reference in its 
entirety. 

In one aspect, the novelty of the present invention is to 
create a flexogr^>hic printing station that can be used at one 

15 of a plurality of printing stations in a continuous in-line 
process and in which, at a subsequent printing station, a 
lithographic process may be used to peine over the liquid 
vehicle printed by the flexographic station. 

Thus, there has been disclosed an apparatus for a com- 

20 bined Uthographic/flexographic printing process that 
includes a plurality of successive printing stations for print- 
ing color images on a substrate in a continuoos in-line 
process and wherein one of tbe stations prints a first color 
image using the flexogr^>hic process and at least one of the 

25 successive printing stations piints a second color image over 
the first color image using the lithogr^hic process in the 
continuous in-line process. 

While the invention has been described in connection 
with a preferred embodiment, it is not intended to limit the 

30 scope of the invention to the paiticuiar focm set forth, but, 
on the contrary, it is intended to cover such alternatives, 
modifications, and equivalents as may be included within 
the spttit and scope of the invention as ti^^n^ by the 
appended claims. 

35 We claim: 

1. Apparatus for a combined lithographic/fiexographic 
printing process conqirising: 

a substrate; 

a plurality of successive printing stations for printing 
^ color images on the substrate in a continuous in-line 
process; 

one of said stations conqxrising a flexographic printing 
station for printittg a liquid vehicle image on said 
substrate with a shmy containing an enc^>salated 
essence using the flexognqphic process; 

at least one of said successive printing stations being a 
lithographic printing station; and 

an overcoating applied over the liquid vehicle image on 
^ the printed substrate at at least one of said successive 
lithogFE^ihic printiiig stations using the litfiographic 
process in said continuous in-line process. 

2. Apparatus as in claim 1 wherein said overcoating is an 
aqueous overcoating, 

3. Apparatus as in daim 1 wherein said overcoating is an 
ultraviolet ink overcoating. 

4. Apparatus as in daim 1 wherein: 
said substrate is a paper sheet; and 
said apparatus includes a sheet feeder. 

^ 5. Apparatus as in daim 1 wherein: 
said substrate is a wch; and 
said ^iparattts indudes a wd> fe ed er. 
6. Apparatus for a combined lithogr^shic^flexographic 
printing process CQnqnising: 
63 a plurality of successive printing stations for printing 
color images on a si^strate in a continuous in-line 
process; 
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one of said stations comprising a flexogiraphic printing 
station printing an aqueous-based vehicle image using 
the fiexographic process to fomi a metallic coating; 

a suspended metallic matorial being included in said 
aqueous-based vehicle image; and 

at least one of the successive printing stations comprising 
an offset lithographic printing station printing a color 
image over the aqueous-based vehicle image using the 
offset lithogr^shic process in said continuous in-line 
process. 

7. Apparams as in claim 6 wherein said suspended mate- 
rial includes unifonn-sized metal particles to form said 
metallic coating* 

8. Apparatus as in claim 6 wherein said suspended mate- 
rial includes nonimifoim- sized metal particles to form said, 
metallic coating. 

9. Apparatus as in claim 6 further including: said flexo- 
gr^hic printing station including a plate cylinder having a 
flexographic plate thereon, a blanket cylinder, and an 
impiessioa cylinder; 

a flexograpiiic plate image transferred from said plate 
cylinder to said blanket cylinder, said image being 
formed of said metallic coating, said blanket cylinder 
transferring said metallic coating to said impression 
cylinder for printing said flexogrqihic plate image on 
said substrate; and 

an anilox roller associated with said flexognqihic plate for 
supplying said aqueous-based vehicle containing said 
suspended metallic matrrial to said fiexographic platen 

10. Apparatus for creating a combined lithographic^ 
flexographic pxindng process comprising: 

a plurality of successive printing stations for printing 
color images on a substrate in a costimious in-line 
process; 

one of said statioaB comprising a flexographic printi&g 
station for printing a first color image using the flexo- 
graphic process; and 

at least one of tise successive printing stations comprisfng 
an offset lithographic pcioting station for printing a 
second color image over the first color image using the 
offset Ulfaographic ptocesa in said continuous in-line 
process. 

11. Apparatus as in daim 10 furrier including: 

said flexograpiiic printing statioa indnding a plate 
cylinder, a Manir*!* cylinder, and an impression cylin- 
der; ^ 

a flexogr^Jhic plate on said plater cytinder; 

an anilox roUer associated with said flexogn^hic plate fcr 
supplying a first color to said flexographic plate to form 
said first color image; and 

said blanket cylinder receiving said first color image from 
said plate cylinder and transfemng said first color 
image to said impression cylinder for printing on said 
substrate. 

12. Apparatus for creating a combined Ethogn^>hic/ 
fiexogr^hic printing process oompcising: 

a substrate; 

a plurality of successive printing stations for printing 
color images on the substrate in a contimious in-line 
process; 

at least two successive ones of said printing stations being 
flexography stations and comprising: 

(1) a supply of liquid coating; 

(2) a plate cylinder associated with a blanket cylinder, 
said plate cylinder having a flexognqiliic plate 
thereon; 
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(3) an onilox roller associated with said liquid supply 
coatmg and said plate cylinder for delivering said 
liquid coating to said flexogr^^iic plate to foim an 
image for transfer to said blanket cylinder; 
s (4) an impression cylinder for receiving said liquid 

coating image trausfeired firom said blanket cyiinder 
and printing said image on said substrate, said at 
least two flexography stations printing the same 
liquid coating image in sequence and in superim- 
10 posed relationship; and 

at least one offset lithographic printing station for receiv- 
ing said substrate and printing over said liquid coating 
image. 

13. Apparatus as in claim 12 wherein said liquid coating 
iniage printed on said substrate is a white color ink. 

14. Apparatus as in claim 12 ftirther Including an air dryer 
associated with eacdi of said inqiressioa cylinders on said 
flexogrsqjhy stations, said air dryer having sufficient air 
velocity for drying said liquid coattng before the substrate Is 

^ transfexied to the successive printing station in said continu- 
ous in-line process. 

15. Apparatus for a combined litbographic/flexographic 
printing process comprising: 

a plurality of successive printing stations for rriwriwg 
^ color images on a substrate in a continuoiis in-line 
process, said printing stations including both litho- 
graphic and flexographic printing stations; 
. a blanket cylinder at at least a first one of said fiexo- 
gr^hic printing stations; 

fiexographic ink-providing means at said at least first one, 
of said fiexographic printing stati<ms for applying a 
fiexogn^hic ink to said blanket cylinder to foxm an 
image; 

35 a substrate for receiving said flexo^^hic ink image 
transferred from said cylinder; and 

at least one subsequent lithographic printing stuion in 
said in-line process for receiving said image prfnted 
substrate and printing an additional colored ink image 

40 on said substrate on top of said flexograpUc ink image 
using oSset lithogr^hy. 

16. .^iparatus as in claim 15 ftnther coo^xising: 

a plate cylinder at said at least first one of said fiexcv 

graphic stations; 
a flexogn^ifaic plate on said plate c^inder for receiving 

and tranaforing said flexograptoc ink to said blanket 

cylinder; and 

said fiexographic ink-providing means including a flexo- 
^ graphic ink supply and an amlox roller aisoriatfd with 
said fiexographic ink suppty for tranafecnng said fiexo- 
graphic ink to said fiexographic plate. 

17. Apparatus for a combined litfaographic^exogr^ihic 
printing process for printing a miolticcdoced image oompds- 

55 "^8- 

a plurality of successive printing stations for printing 
color on a substrate in a oontinuoos in^e process, said 
printing stations including both litfaogn^ifaic and fiexo- 
graphic printing stations; 
60 at least one of said fiexogrsqilttc printing stations having: 
(1) a plate cylinder and a blanket cylinder, said plate 
cylinder including a flexognqihic plate having an 
image thereon for transfesdng a flexognpb^ color 
ink image to said blanket cylinder; 
65 (2) an etched anilox roller for ^^iptying a fiexographic 
color ink to said fiexographic plate on said plate 
cylinder; 
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(3) an impression cylinder in ink-transfer relationship 
with said blanket cylinder for transferring said flexo- 
graphic color ink image from said blanket cylinder to 
said substrate; and 
at least one of said succeeding printing stations being a 

lithog^phic printing station using ofiFset lithography 

for printing additional colored ink images on top of said 

flexographic ink image. 

18. Apparatus as in claim 17 wherein said additional 
colored ink images are formed with lithographic int-g 

19. Apparatus as in claim 17 wherein said colored ink 
images are formed with waterless inks. 

20. Apparatus as in claim 17 further including an air dryo' 
adjacent to said in^xression cylinder fcr drying the flexo- 
graphic ink image transferred to said substrate before said 
additiooal colored ink images are primrd thereon. 

21. Apparatus as in daim 17 further including halftone 
printing plates for printing said colored ink images. 

22. ^params as in claim 17 wherein said flexogrq>hic 
ink image and said colored ink images are printed as solid 
colors and/or with halftone printing plates in sequence and 
in registry in said successive printing stations to produce 
said multicolored image on said substrate. 

23. Apparatus as in claim 17 wherein said printing appA- 
ratus includes a sheet-fed press. 

24. Apparams as in claim 17 wherein at least one of said 
flexogrqihic printing stations prints said flexogr^hic ink 
image with liquid vehicle sluny containing an encapsctlated 
essence. 

25. Apparatus as in claim 17 wherein at least one of said 
printing stations prints said flexograi^c ^nir ixnage with a 
water-based liquid vehicle containing suspended particies. 

26. Ap p a r a t us as in claim 25 wherein said suspended 
particies are unifoim in size. 

27. Apparatus as in claim 25 wherein said suspended 
particles are nonuniform in size. 

2ft. Apparatus as in claim 25 wherein said suspended 
particies are metalfic particles. 

29. A method of combining lithography and ficxogntphic 
printing in a continuous in-line process conqsising the steps 
of: . 

providing a plurality of successive lithographic/ 
flexographic printing stations f<a printing colored ink 
images on a substrate; 

printing a flexogr^hic ink inoage on said substrate at at 
least one of said flexograi^c stations; 

transfecring said printed substrate to at least one subse- 
quent printing station in said continuous in-line pro- 
cess; and 

printing colored ink images on top of said flexogr^rfiic 
ink image at at least one of said subsequent lithogrs^ihic 
printing stations with an offset lithognqihic process. 

30. A me^od as in claim 29 further oonqirising the step 
of drying said flexographic ink image on said substrate with 
an air dryer prior to printing said colored ink images thereon. 

31. A method as in cJaim 29 further including the step of 
printing a coating on top of said colored ink images at one 
of said plurality of subsequent printing stations. 

32. A method as in claim 29 wherein said colored inks 
foEming said colored ink images are waterless. 

33. A method as in claim 29 wherein said colored inks 
foiming said colored ink images are in a solvent-based 
liquid vehicle. 
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34. A method as in claim 29 further including the steps of: 
printing a sluiry on said substrate at any of said pcinting 

stations in said continuous in-line process; 
^ using an encapsulated essence in said sluiry; and 

printing an overcoating over said siurxy at a subsequent 
printing station in said in-line process to protect said 
essence. 

35. A method as in claim 34 further including the step of 
printing an aqueous-based coating over said slurry. 

36. A method as in ^^a<Tr> 34 further including the step of 
printing an ultraviolet coating over said slurry. 

37. A method of combining offset lithogn^rtty and flexo- 
graphic printing in a continuous in-line process comprising 
the steps of: 

providing a substrate; 

^plying a flexographic ink to a hlankec cylinder in a 
pattern with a coating head at a first flezogr^Jihic 
printing station; 
^ transfening said pattern of flexographic ink from said 
blanket cylinder to the substrate; and 
printing a waterless ink patteni over said flexogn^hic ink 
pattern on said substrate at at least one subsequeot 
offset lithographic printing staiioii in said continuous 
in-line process. 
38;. A method of combining lithography and flexograpfaic 
printing in a continuous in-line pcooest con^prising the step* 
of: 

ponting an aqueous-based vehtcie image having sus- 
pended particles therein on a substrate at a first flexo- 
gr^ihic printing station; 
transferring said image printed substrate to at least one 
additicoai printing station in said continuous in-line 
35 process; and 

piinting additional cdared ink images on said printed 
substrate over said aqueous-based vehicle image in an 
offset lithographic process at said at least one additional 
printing station in said in-line piooess. 
40 39. A method of comfaining litbpgrqiliy and flexogrq>hic 
printing in a continuous in-line process coa npri sing the steps 
of: 

(1) providing aplurallfy of successive printing stations for 
printing liquid vehicle images oa a substrate in said 

45 in-Une continuous process; 

(2) utilizing an anilox roller to transfer a liquid ink as said 
liquid vehicle to a flexognqdiic plate image at at least 
one oi said printing stations; 

^ (3) printing said liquid ink firom said flexogr^ihic plate 
image to a substrate; 
(4) transfening said printed substrate widi said liquid ink 
image to a subsequent printing station in said in-line 
printing process; 
5S (5) repeating steps (2M4) at subsequent pcinting stations 
in said in-line process to achieve a de^red opacity ink 
image on said substrate; and 
(6) printing an ink patten over said flexop^^ihic 
image using an offset lithographic process. 
60 40. A method as in daim 39 fas&ux including the step of 
additionally printing colored ink images over said liquid ink 
image on said substrate at suhseqaent ones of said printing 
stations in said in-line process. 

41. A method as in claim 49 wherein said Hquid inkis an 
65 opaque white colon 
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